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基于 IEEE802.15.4 标准的 ZigBee 技术是一种新兴的低成本、低功耗、低速率的短距离无
线通信技术。随着 ZigBee 技术越来越多地被用于家庭自动化、遥测遥控、汽车自动化和医疗





在理论研究部分，本文首先介绍了 IEEE802.15.4 标准及以此为基础构建的 ZigBee 协议栈
构架，讨论 ZigBee 的技术优势，分析了使用其作为网络传输核心技术的优势和可行性。其次，
研究了当前几种定位技术及算法，详细阐述了基于 RSSI 的定位原理及算法。因基于 RSSI 定
位技术成熟成本较低的特点，本文选择了基于 RSSI 作为系统定位的平台。 
设计部分从楼宇巡更机器人的特点及需求出发，根据现有的硬件条件基础，提出了楼宇
巡更机器人的总体设计。在本系统中，选择乐高 NXT 机器人作为移动平台，以 ZigBee 作为
无线通信标准，选择 TI 公司的 CC2430 芯片实现 ZigBee 网络，使用 CC2431 芯片作为实现无
线定位系统的硬件基础。在无线传感器网络(WSN)软件设计实现中，利用符合 ZigBee 标准的
德州仪器 TI 推出的 Z-Stack 构建 WSN 平台，介绍了协议栈具体的运行机制及各层的 API 函
数，分析并讨论了 PC 机与协调器之间以及网络节点的通信，重点研究了协调器节点和传感
器节点的程序实现，并针对具体的实验环境给出节点的布置方案。最后在 IAR 开发平台上，
































Wireless sensor networks focus on the micro-electronics, sensing, embedded computing, 
distributed information processing and wireless communications technologies, has formed a new 
mode of information acquisition and processing. Layout, cover, node localization, sensor networks, 
network communication protocol is a study of several fundamental problems. Among them, the 
network communication protocol and the node localization problem is that many applications of 
wireless sensor networks, the premise of sensor networks is a hot issue in one 
Based on IEEE802.15.4 standard ZigBee technology is a new low-cost, low power, low-rate 
short-range wireless communications technology. With ZigBee technology are increasingly being 
used for home automation, remote sensing and control, automation and automotive applications 
such as medical care, based on real-time positioning of ZigBee networks is a growing concern.  
This paper divided into three parts, first proposed the project background and needs, is the 
theory part of the second part, the project needs, from a variety of technical standards and 
implementation methods to select the appropriate technical standards and implementation methods. 
The third part is the system design implementation and testing of some of the main set of hardware 
and software implementation and the coupling process and main interface design, data 
communications, test results and so on. 
In theory, this article introduces the IEEE802.15.4 standard and as a basis for the ZigBee 
protocol stack architecture building to discuss the advantages of ZigBee technology, analysis of 
network traffic using its core technology as the advantages and feasibility. Second, the study of 
several current positioning technology and algorithms, described in detail the principles of 
positioning based on RSSI and algorithm. RSSI-based positioning for easier to achieve lower cost 
characteristics, the paper selected as a system based on RSSI positioning platform. 
Design part of the article proposes the design of building curising robot, based on the features 
of the patrol robot and based on the existing base of hardware conditions. In this system, select the 
Lego NXT robot as a mobile platform to ZigBee as a wireless communication standard, select TI's 
CC2430 chip ZigBee networks, using the cc2431 chip wireless positioning system as the hardware 
base. In the wireless sensor network (WSN) design implementation software to obtain a standard of 
the Texas Instruments TI presents Zigaee the Z-Stack to construct WSN platform for the 
presentation protocol stack specific operating system and the layers of the API function, analysis 
and discussed the PC, and the coordinator of communications network nodes and between the focus 















environment node layout. Finally, IAR development platform, using the network to achieve the 
formation of CC2430, CC2431 achieved using wireless location, and the positioning system were 
tested.  
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